Introduction {#sec1-1}
============

Today, one of the global health problems is increased tobacco use. It is predicted that tobacco will cause one-third of adult deaths by 2020.\[[@ref1]\] Tobacco is consumed in a variety of ways. The use of hookah is an old and common method of its usage. Global statistics indicate that its use has increased and has now become a social phenomenon.\[[@ref2]\]

Tobacco smoke includes more than 4000 different chemical substances, which most of them are produced during the burning process and more than 40 of them are carcinogens, such as hydrocarbons and heavy metals.\[[@ref3]\] The high density of carbon monoxide, tar, nicotine, and heavy metals in tobacco smoke can cause many diseases such as oral and lung cancer, decreased respiratory function, reduced fertility, and cardiovascular disease. On the other hand, the use of shared oral tubes in hookah smokers causes transmission of infectious diseases such as respiratory infections and herpes.\[[@ref4]\]

Smoking hookah has become popular among Iranian youth, especially the 15--24 years old.\[[@ref5]\] Young people are the active and productive class of each society and have a prominent role in the future of the country. However, smoking cigarettes and hookahs among the youth can lead to addiction and disease.\[[@ref6]\]

Daily, 100 million people smoke hookah in the world, and statistics show a high rate of hookah consumption, especially among adolescents and young people.\[[@ref7]\] The study of Dehdari *et al.* showed that the prevalence of hookah smoking was 40.3% among Iranian students.\[[@ref8]\] Another study on high school students in Iran showed that the prevalence of hookah smoking was 34.4% among girls and 51.9% among boys.\[[@ref9]\] A study from Turkey showed that the consumption of hookah among nonmedical students was 37.5% and among medical students was 28.6%.\[[@ref10]\] Another study from Pakistan showed that the prevalence of hookah smoking in adolescent students aged 14--19 years was 27% and in college students was 54%.\[[@ref11]\]

Some researchers think that if appropriate educational programs and evaluations are developed, protection motivation behaviors can be promoted.\[[@ref12]\] One of the theories which are used to investigate the influencing factors on the motivation of individual behaviors is the protection motivation theory (PMT).\[[@ref13]\]

This theory consists of seven constructs which are perceived susceptibility, perceived severity, external and internal rewards, self-efficacy, response efficiency, response costs, and protection motivation. Each of these constructs can be placed in two intermediary cognitive processes which are the coping appraisal and threat appraisal processes \[[Figure 1](#F1){ref-type="fig"}\].\[[@ref14]\]
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Appraisal of the health threat and appraisal of the coping responses result in the intention to perform adaptive responses (a protection motivation) or may lead to maladaptive responses. Maladaptive responses are those that place an individual at health risk and lead to negative consequences such as smoking.\[[@ref15]\]

The coping appraisal process is the sum of self-efficacy and response efficiency minus the response cost. Thus, increasing self-efficacy and response efficiency and reducing the response cost will increase "coping appraisal." Self-efficacy and response efficiency increase the likelihood of choosing adaptive responses, whereas cost responses can reduce adaptive responses. The sum of the two intermediary processes creates the motivation for protection and behavior.\[[@ref16]\]

A study done by Yan *et al.* in China showed that sensitivity, severity, external and internal rewards, self-efficacy, and response cost were, respectively, the most important determinants of intention to smoke cigarettes and the smoking behavior.\[[@ref17]\] The results of another study done by Sabahy *et al.* in Iran showed that there was a significant relationship between attitude and social acceptance, with protection motivation toward hookah use among students.\[[@ref18]\] The results of Fakhari *et al.* showed that a positive attitude toward smoking was associated with students' transition to hookah smoking status.\[[@ref19]\]

Studies about hookah smoking and the predictive factors of hookah smoking are limited. Therefore, because of the increased use of hookah among the youth in recent years, studying the reasons for its increase and popularity among the youth and adolescence is an important issue and requires more research.

Most of the previous studies were interventional and focused on people addicted to hookah or target groups such as women and students\[[@ref4]\] but this study focused on adolescent tendencies and predictive factors in hookah smoking, and the results can be used to design interventions for this target group. The aim of this study was to investigate the predictive factors for preventing hookah smoking (PHS) among the youth, in Sirjan city, based on the PMT.

Materials and Methods {#sec1-2}
=====================

Participants and sampling method {#sec2-1}
--------------------------------

This cross-sectional study was conducted in 2018, in Sirjan, Iran. Two-hundred and eighty adolescent males and females were randomly selected as participants in this study. Sample size was estimated according to parameters from a similar study\[[@ref20]\] in which the maximum value of the constructs' standard deviation was 1.7. The acceptable error was assumed to be 0.2, and Type I error was assumed 0.05. The minimum sample size calculated was 278; however, 280 people were chosen in this study.

After listing the health centers of Sirjan city, two centers were randomly selected as the study group. Then, the list of youths which were covered by these two health centers in Sirjan city was extracted, and 280 participants were randomly selected through simple random sampling. The researcher-made questionnaire was completed by the participants in the health centers.

The inclusion criteria were individuals' willingness to participate in the study, age between 12 and 18 years, living in Sirjan for more than 6 months, and lack of mental disorders including depression (determined by self-report and chart review). The exclusion criteria were drug addiction, not living in Sirjan, and unwillingness to participate in the research. Drug addicts were excluded because this study was about primary prevention, which was not possible to study on people who were already addicted.

Data collection tools {#sec2-2}
---------------------

The questionnaire consisted of three parts. The first part contained demographic information with 11 questions about age, gender, marital status, education, father\'s education, mother\'s education, father\'s use of hookah, mother\'s use of hookah, friend\'s use of hookah, hookah consumption by themselves, the first place of hookah use, and the sources of information about the harms of hookah.

The second part consisted of eight multiple choice questions about knowledge, and the third part included 64 questions related to constructs of the PMT.\[[@ref21]\]

In the knowledge part, the yes option got a score of 2 and "I don't know" and "no" got a score of 1. The range of the knowledge score was from 8 to 16.

The questions related to the PMT were based on a 5-point Likert scale. Participants had to choose from strongly agree to strongly disagree, and the scores were from 1 to 5. Based on the meaning of the phrases, some questions were scored the opposite way.

The structures of the PMT were perceived sensitivity (8 questions, range: 8--40), perceived severity (8 questions, range: 8--40), internal and external rewards (9 questions, range: 9--45), self-efficacy (8 questions, range: 8--40), response efficiency (8 questions, range: 8--40), response cost (8 questions, range: 8--40), fear (8 questions, range: 8--40), and protection motivation (7 questions, range: 7--35).

The questionnaire was sent to ten health education, epidemiology, and psychiatry experts, to determine its content and face validity. The edited version of the questionnaire was prepared after receiving their comments about the clarity, necessity, relevance, and comprehensiveness of the questions. Some ambiguous, irrelevant, and vague phrases were removed, and some other phrases were corrected.

In order to determine the internal reliability of the questionnaire, 30 individuals were asked to complete the questionnaire, and a 0.7 or higher Cronbach\'s alpha was considered acceptable. In order to examine external reliability, test--retest was done in 2-week intervals by 30 youth individuals who were not included in the study. The results are in [Table 1](#T1){ref-type="table"}.

###### 

The internal reliability index (Cronbach's alpha coefficient) and external reliability index (test-retest coefficients) of the questionnaire

  Model structure                 Number of questions   Cronbach's alpha coefficient   Test-retest coefficient (*r*)
  ------------------------------- --------------------- ------------------------------ -------------------------------
  Perceived susceptibility        8                     0.91                           0.89
  Perceived severity              8                     0.87                           0.86
  Internal and external rewards   9                     0.89                           0.91
  Response costs                  8                     0.79                           0.81
  Response efficiency             8                     0.89                           0.83
  Self-efficiency                 8                     0.82                           0.84
  Fear                            8                     0.84                           0.86
  Protection motivation           7                     0.85                           0.81

Ethical considerations {#sec2-3}
----------------------

This study was approved by the Ethics Committee of Shahid Sadoughi University of Medical Sciences (Ethics Code: IR.SSU.SDH.REC.1396.134). The aim of the study was explained for the participants, and informed consent was inquired from all participants and their parents.

Data analysis {#sec2-4}
-------------

Before statistical analysis, the normal distribution of quantitative variables was checked by the Kolmogorov--Smirnov test. Data were analyzed by SPSS version 20 software (IBM, Armonk, NY, USA). Descriptive statistics (frequency and percentage) were reported, and Pearson correlation and linear regression tests were performed.

Results {#sec1-3}
=======

The participants of this study were 280 young people with a mean age of 15.6 ± 3.82. Less than half (48.9%) were in the 12--18-year-old age group and 51.1% were in the 18--24-year-old age group. The mean age of the participants was 18.06 ± 3.82. One-hundred and twenty-six (45%) were male and 154 (55%) were female. Two-hundred and sixteen participants (77.1%) were single and 64 (22.9%) were married. In terms of education, 2 (0.7%) were illiterate, 10 (3.6%) had elementary school education, 108 (38.6%) had middle school education, 125 (44.6%) had a high school diploma, and 35 (12.5%) had higher education. Most of the parents had high school education.

The results showed that 98 adolescents (35%) sometimes smoked, 26 (9.3%) always smoked, and 156 (55.7%) had never smoked hookah. Furthermore, 179 (63.9%) had friends who smoked hookah and 101 (36.1%) did not have friends who smoked hookah.

The results of regression analysis of the demographic factors on PHS showed that age (β = 0.30, *P* = 0.001), education level (β =0.234, *P* = 0.002), education level of father (β = 0.175, *P* = 0.039), maternal education level (β = 0.256, *P* = 0.003), the individual\'s hookah smoking (β = −0.34, *P* = 0.006), father\'s hookah smoking (β = −0.169, *P* = 0.006), and friends' hookah smoking (β = −0.131, *P* = 0.026) were significantly related to the PMT, so that older participants, those with higher education levels, and those who had parents with higher education levels were more likely to have PHS, but the individual\'s smoking of hookah or father\'s or friends' smoking of hookah was negatively related to PHS \[[Table 2](#T2){ref-type="table"}\].

###### 

Multiple linear regression analysis of demographic factors affecting preventing hookah smoking

  Variable                                 β        SE (β)   Standardized β   *t*     *P*       95% CI for *B*   
  ---------------------------------------- -------- -------- ---------------- ------- --------- ---------------- --------
  Final model                              Step 4                                                                
  Age                                      0.25     0.06     0.30             3.88    \<0.001   0.012            0.38
  Level of education                       0.984    0.309    0.234            3.18    0.002     −0.375           1.592
  Father's level of education              0.497    0.239    0.175            2.079   0.039     0.026            0.968
  Mother's education level                 0.736    0.247    0.256            2.98    0.003     0.25             1.22
  The individual's hookah smoking status   −1.7     0.30     −0.34            −5.59   \<0.001   −2.30            −1.10
  Father's hookah smoking status           −0.895   0.322    −0.169           −2.77   0.006     −0.26            −1.53
  Friend's hookah smoking situation        −0.883   0.393    −0.131           −2.24   0.026     −1.65            −0.109

CI: Confidence interval, SE: Standard error

The study variables were normal, and Pearson correlation was used to investigate the correlation between the constructs of the PMT. The results showed that there was a strong and significant correlation between perceived susceptibility, perceived severity, and fear. There were positive correlations between PHS and perceived susceptibility (*r* = 0.324, *P* ≤ 0.001), perceived severity (*r* = 0.344, *P* ≤ 0.001), response efficiency (*r* = 0.441, *P* ≤ 0.001), self-efficacy (*r* = 0.502, *P* = 0.001), and fear (*r* = 0.470, *P* = 0.001) but negative correlations with internal and external rewards (*r* = −0.115, *P* ≤ 0.05). Response cost showed no significant correlation with PHS (*r* = −0.068, *P* = 0.253) \[[Table 3](#T3){ref-type="table"}\].

###### 

Matrix of correlation coefficient between protection motivation theory structures and preventing hookah smoking

  PMT constructs             Perceived susceptibility   Perceived severity   Response cost   Response efficacy   Self-efficacy   Rewards    Fear        Protection motivation
  -------------------------- -------------------------- -------------------- --------------- ------------------- --------------- ---------- ----------- -----------------------
  Perceived susceptibility   1                                                                                                                          
  Perceived severity         0.626\*\*                  1                                                                                               
  Response cost              −0.046                     0.009                1                                                                          
  Response efficacy          0.411\*\*                  0.348\*              0.098           1                                                          
  Self-efficacy              0.507\*\*                  0.454\*\*            −0.027          0.600\*\*           1                                      
  Rewards                    −0.033                     −0.016               0.439\*\*       −0.084              −0.062          1                      
  Fear                       0.479\*\*                  0.519\*\*            0.018           0.274\*\*           0.502\*\*       0.10       1           
  Protection motivation      0.324\*\*                  0.344\*\*            −0.068          0.441\*\*           0.502\*\*       −0.115\*   0.470\*\*   1

\*Correlation is significant at the 0.05 level (two-tailed), \*\*Correlation is significant at the 0.01 level (two-tailed). PMT=Protection motivation theory

According to the linear regression test, perceived reward, response efficiency, self-efficacy, and fear predicted more than 36% of PHS variability. Fear (β =0.27) had a more important role than other variables \[[Table 4](#T4){ref-type="table"}\].

###### 

Multiple linear regression analysis of protection motivation theory constructs effective on preventing hookah smoking

  Variable                   β       SE (β)   Standardized β   *P*       95% CI for *B*   *R*^2^   
  -------------------------- ------- -------- ---------------- --------- ---------------- -------- -------
  Constant                   4.68    2.23     \-               0.037     0.29             9.07     0.365
  Perceived susceptibility   0.04    0.059    0.046            0.49      −0.07            0.15     
  Perceived severity         0.034   0.061    0.036            0.58      −0.08            0.15     
  Rewards                    −0.10   0.044    −0.126           0.023     0.01             0.18     
  Response cost              −0.01   0.05     −0.012           0.828     −0.11            0.09     
  Response efficacy          0.20    0.053    0.24             \<0.001   0.103            0.31     
  Self-efficacy              0.22    0.06     0.22             0.001     0.09             0.35     
  Fear                       0.23    0.05     0.27             \<0.001   0.13             0.33     

CI=Confidence interval, SE=Standard error

Furthermore, the results of this study showed that the two intermediary cognitive processes, threat appraisal and coping appraisal, predicted more than 10% of PHS variability, in which the role of coping appraisal was stronger (β =0.32) \[[Table 5](#T5){ref-type="table"}\].

###### 

Multiple linear regression analysis of the mediation processes (threat appraisal and coping appraisal) of protection motivation theory on preventing hookah smoking

  Variable           β       SE (β)   Standardized β   *P*       95% CI for *B*   *R*^2^   
  ------------------ ------- -------- ---------------- --------- ---------------- -------- -------
  Constant           26.09   0.25     \-               \<0.001   25.59            26.59    0.103
  Threat appraisal   0.07    0.36     0.013            0.847     −0.64            0.78     
  Coping appraisal   1.85    0.38     0.32             \<0.001   1.1              2.6      

CI=Confidence interval, SE=Standard error

Discussion {#sec1-4}
==========

A combination of social, economic, and cultural changes has led to the creation of a risky lifestyle for humankind, and one of these dilemmas is the increasing use of hookah, especially among young people and adolescents.\[[@ref21]\] Identifying the effective causes in this phenomenon is necessary.\[[@ref6]\] Therefore, the aim of this study was to investigate the predictive factors for PHS among the youth, in Sirjan city, based on the PMT.

This study showed that 44.3% of the participants smoked hookah which is an alarming number. In a study conducted by Dehdari *et al.* on Iranian students, the prevalence of hookah smoking was 40.3%.\[[@ref8]\] Another study conducted on high school students in Tehran showed the rates of hookah smoking were 34.4% in girls and 51.9% in boys, and the mean was 43%.\[[@ref9]\] A study in Turkey showed that hookah consumption was 37.5% among nonmedical students and 28.6% among medical students.\[[@ref10]\]

Several factors are involved in the increased rates of smoking hookah. The most important reasons for its use from the public\'s point of view are people\'s lack of knowledge about its harms, the availability of various tobacco flavors, its low costs, social acceptance, and youths attempt to gain personal and social identity, enjoyment, and self-esteem.\[[@ref22][@ref23]\] From the World Health Organization\'s point of view, misconceptions about the safe and harmless nature of hookah are the main reasons of its consumption.\[[@ref24]\]

The findings of the study showed that age, level of education, father\'s level of education, mother\'s level of education, hookah smoking of the participant, hookah smoking status of the father, and the hookah smoking status of the friends were the most important influencing factors on PHS.

The results showed that there was a significant relationship between age and PHS, so that protection motivation increases as age increases. This can be due to knowledge increase overtime. The results of this study are consistent with the results of a study on non secure driving in Yazd, Iran,\[[@ref25]\] which showed that with increasing age, the risk of dangerous driving decreased; however, the results of the Lowe *et al.*\'s study on Australian students showed that by increasing age, sun protection behaviors decreased,\[[@ref26]\] which contradicts the results of this study.

In this study, individual education and parenting education were significantly related to PHS. The results of Morowati Sharifabad *et al.*\'s study\[[@ref27]\] and Tazval *et al.*\'s study\[[@ref28]\] are consistent with the results of this study. Their finding suggested that as education increases, PHS increases as well.

The findings also showed that the hookah smoking of participants, their parents, and their friends led to less PHS. These findings are consistent with the results of the study done by Yan *et al.* on predictors of smoking in China.\[[@ref17]\] A study on Iranian students also showed that having friends who smoke hookah had a significant relation with smoking cigarette and hookah in the individual,\[[@ref5]\] which is consistent with the current study.

The results of Pearson correlation coefficients showed that there was a significant correlation between PHS and all constructs, except response cost structures, and the strongest correlation was seen in self-efficacy (*r* = 0.502) and fear (*r* = 0.470).

The results showed that there was a positive and significant relation between PHS and perceived susceptibility, which suggests that if people see themselves at risk of losing their health, their protection motivation will be greater. These results were consistent with the results of Babazadeh *et al.*\[[@ref29]\] and Mohammadi *et al.*\[[@ref30]\]

The results also showed that there was a significant positive correlation between PHS and perceived severity. These findings suggest that if people become aware of the consequences and harms of hookah smoking on the health of themselves and those around them, protection motivation will increase. These findings are consistent with Tazval *et al.*\'s study\[[@ref28]\] but are contradicted by Hadi.\[[@ref31]\]

In this study, there was a positive and significant correlation between PHS and fear, which indicates that fear can be an intermediary element in protection motivation, and if one is afraid of smoking hookahs and its complications, his/her motivation will increase for not smoking hookah. This finding is consistent with the results of various studies.\[[@ref25][@ref27]\]

As it is expected, in this study, there was a positive and significant correlation between self-efficacy and response efficacy structures with PHS. The results of several studies are consistent with the results of this study.\[[@ref27][@ref32]\] The positive correlation suggests that a person with a higher self-efficacy can act consistently (e.g. not smoke hookah) against a health risk (hookah), and this can reduce health risks, protect his health, and prevent the consequences of inappropriate behavior (hookah smoking). Therefore, in designing educational interventions, emphasis on self-efficacy and effectiveness of the suggested responses is essential to alleviate threats.

There was a significant negative correlation between perceived rewards and PHS in this study. This means as the perceived reward of the incompatible behaviors increases, the individual\'s intention to perform consistent behavior decreases, and the individual will be less motivated to refrain from that behavior. These results are consistent with the results of similar studies.\[[@ref25][@ref33]\]

According to the results of this study, the protective motivation theory constructs can predict 36.5% of the PHS changes in the youth. Among the structures, rewards, self-efficacy, response efficiency, and fear were significant predictors of protection motivation, and fear was the strongest predictor. This suggests that if one feels fear of hookah smoking and its harms, his motivation for not smoking hookah will increase, which is consistent with the results of a study done by Sharifirad *et al.*\[[@ref34]\] These results indicate that inducing fear must be included in educational interventions to increase protection motivation.

The results also showed that intermediary cognitive processes (threat appraisal and coping appraisal) were able to explain 10.3% of the variance of PHS. Coping appraisal predicts protection motivation more than threat appraisal. In contrary, in the study done by Plotnikoff *et al.*, threat appraisal and next coping appraisal were strong predictors for the intention of doing protective behaviors.\[[@ref32]\] Floyd *et al.*, in a meta-analysis, based on the PMT, in 20 health fields showed that the coping appraisal variables were generally more powerful predictors of motivation and behavior.\[[@ref35]\] These results indicate that as the abilities and responses of a person for coping with perceived threat increases, the probability of motivating and protecting health behaviors increases as well.

Conclusion {#sec1-5}
==========

The results of this study show the effectiveness of the PMT in predicting PHS in the youth. This study also showed the alarmingly high prevalence of hookah smoking in the target group. The effective constructs of this theory can be used in designing tools and implementing and evaluating educational interventions to prevent hookah smoking among the youth.

One of the limitations of this study was that data collection was done through self-report. Although the questionnaires were kept confidential and anonymous, there still is a possibility of response bias. Furthermore, this study was conducted on a specific age group and the results might not be generalizable to other age groups.
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